Introduction
Dengue infections are a worldwide phenomenon spread throughout the tropical and subtropical zones between 30° N and 40° S. It is caused by the dengue virus which is carried by and introduced
Material and Methods
This retrospective study was conducted at the main blood bank of the All India Institute of Medical Sciences, New Delhi, during the DF epidemic from August to November 2013. All serologically confirmed dengue cases who received platelet transfusion were included in the study. The diagnosis was established on clinical suspicion and confirmed by laboratory tests like ELISA and dot blot assays of non-structural protein 1 (NS1) or by commercially available immunochromatographic kits for anti-dengue IgM and IgG antibodies. Patients' clinical data and platelet counts were obtained from platelet requisition forms. The guidelines issued by National Vector Borne Disease Control Program (NVBDCP) in India were used as a criterion to assess the appropriateness of platelet transfusion [13] (table 1) . Grades of bleeding were evaluated as per criterion listed in table 2.
Statistical Analysis
Data management and analysis was done by SPSS version 19.0 (Chicago, IL, USA).
Results
During the study period, a total of 531 diagnosed cases of dengue infection (376 males, 155 females) were admitted and administered platelet transfusions. The median age of the patients was 24 years (range 1-76 years). Age and sex distribution of patients in different age groups is shown in table 3. All patients were categorised as per WHO dengue case classification [14] . We included a fourth category of 'DF with associated co-morbidities' to incorporate dengue cases with acute lymphoid leukaemia (n = 9), acute myeloid leukaemia (n = 3), chronic myeloid leukaemia (n = 2), post-organ transplant (n = 3) and thalassaemia (n = 2) (table 4) . At presentation, median platelet count was 14 × 10 9 /l (range 6-80 × 10 9 /l). A total of 347 (65.3%) patients had bleeding diathesis at the time of presentation, 272 (78.4%) of whom had platelet count 20 × 10 9 /l (table 5). Most of the patients bled into skin (n = 100, 28.8%) followed by oropharyngeal mucosa (n = 77, 22.2%) ( fig. 1 ). Major bleeding was seen in 34.3% (119) patients, whereas 65.7% (228) patients had minor bleeding episodes. A total of 1,750 random donor platelets (RDP) and 114 single donor platelets (SDP) were transfused to 531 patients. Of these 531 patients, 184 received prophylactic platelet transfusions. 61 (33.1%) of 184 non-bleeding patients were transfused at a threshold of 10 × 10 9 /l, whereas 123 (66.9%) patients received transfusions at platelet count >10 × 10 9 /l without any associated risk factors for bleeding. Based on quality control parameters of RDPs and SDPs, calculated transfused mean dose was approximately 2 × 10 11 platelets per patient (4-5 RDPs).
According to platelet transfusion guidelines in dengue infection prescribed by NVBDCP, 123 (23.2%) of transfusion requests were found to be inappropriate ( fig. 2 ). Our study also showed that in 35 (6.6%) instances requisition forms were incomplete lacking relevant clinical details.
Discussion
In South East Asia, dengue epidemics occurring every two to three years are a major health concern. The diagnosis is established on clinical suspicion supported by laboratory tests like ELISA and dot blot assays of NS1 or by commercial serological kits for antidengue IgM and IgG antibodies. In the present study, the whole spectrum of dengue infections including DF (89.6%), DHF (6.4%) and DSS (4%) was seen. In a study by Pallavi et al. [9] , which included 71 serologically confirmed cases of dengue, who were given platelet transfusion, 65 patients (91.5%) had DF, 4 patients (5.6%) had features of DHF and 2 patients (2.9%) had signs and symptoms of DSS. Our study showed that the majority of dengue cases were between 11 and 30 years old. In contrast to our study, Pallavi et al. [9] noted higher percentages of dengue cases among children with the largest proportion in the age group of less than 10 years, while Ayyub et al. [15] and Lye et al. [16] noted preponderance in the age group of 20-40 years which was similar to our study. Male preponderance (Male-to-female ratio 2.4: 1) in the present study was similar to that reported in other studies [17] [18] [19] . In the present study, among the 531 patients who received the platelet transfusions, 347 patients (65.3%) presented with haemorrhagic manifestations. In a similar study, Kumar et al. [10] reported only 31.3% actively bleeding patients. This difference may be attributed to better reporting of bleeding status in our patient population as we have a lesser number of incomplete transfusion request forms. The most common bleeding site in our study was skin followed by oropharynx. In a similar study in a Thai population, Wiwanitkit [20] reported skin bleeding as most common bleeding manifestation in dengue infection.
In our study, 1,750 RDPs and 114 SDPs were transfused to 531 patients which translates into a mean dose of approximately 2 × 10 11 platelets (4-5 RDP units) transfused to each patient. Kumar et al. [10] reported transfusion of 431 units of PCs to 208 patients (2 units/patient) during the 1996 dengue epidemic . The higher amounts of platelet transfusions in our study could be attributed to larger number of bleeding patients (272, 51.2%) with platelet count <20 × 10 9 /l in our study who were appropriate candidates for platelet transfusion. Causes of bleeding other than dengue were ruled out before initiation of platelet transfusion in all patients.
Thrombocytopenia is a common denominator in most dengue infections which is primarily immune-mediated. Prophylactic platelet transfusion may aggravate thrombocytopenia by triggering an immune response. Thus, prophylactic transfusion for dengue infection is an irrational and inappropriate intervention. Besides, the short life span of transfused platelets would result only in a transient non-sustained elevation of the platelet count [21] . Of 531 patients, 184 received prophylactic platelet transfusions; 61 (33.1%) of these non-bleeding patients were transfused at a threshold of 10 × 10 9 /l, whereas 123 (66.9%) patients received transfusions at platelet count >10 × 10 9 /l without any associated risk factors for bleeding. According to NVBDCP guidelines, 123 (23.2%) platelet transfusions in our study were inappropriate. This group also included patients of 'DF with associated co-morbidities'. Prophylactic platelet transfusion in these patients was merely administered due to increased anxiety among both the patient and treating physician regarding the worsening of pre-existing haematological disease. There are few studies elucidating the impact of dengue virus infection in haematology and immunosuppressed patients. A study by Sharma et al. [22] noted that there was no excessive bleeding, prolonged stay in the hospital or relapse of underlying haematological disease in haematology patients; and an immunocompromised state did not seem to alter the clinical impact of dengue infection in patients with pre-existing haematological disease. In a case report of dengue virus infection in a patient with chronic myeloid leukaemia, Chamnanchanunt et al. [23] stated that there is complete recovery from dengue infection without complication albeit platelet recovery was delayed.
Various studies from different parts of India also report high percentages of inappropriate prophylactic transfusions in dengue epidemics [9] [10] [11] [12] . With each outbreak of dengue, there is a considerable increase in demand of platelets. Ahluwalia et al. [24] aptly described this condition as 'dengue panic syndrome'. In this complex syndrome patients as well as healthcare professionals tend to 'chase' platelet counts in dengue patients who are otherwise completely asymptomatic and improving. The most untoward effect of this syndrome is sudden surge in platelet transfusion requisitions based only on platelet counts. In our study 23.2% of the platelet transfusions were deemed as inappropriate. Chaudhary et al. [12] showed that 21.5% patients received unnecessary prophylactic transfusions.
This inappropriate usage causes shortage of platelets resulting in 'rationing' of platelet products in order to meet demands of all admitted patients. Consequently, the 'true' DHF/DSS patients might not receive optimum dose of platelets intended, in spite of the best efforts by transfusion facility. Another important problem highlighted in our study was incomplete platelet request forms lacking relevant clinical data. In 35 (6.6%) instances, requisition forms were incomplete in regard to platelet count. Kumar et al. [10] reported 51.9% incomplete forms in which platelet counts were unavailable. Unfortunately, post-transfusion platelet count was not available in our study; thus we could not calculate corrected count increment and percent platelet recovery for platelet transfusions so as to document clinical efficacy of transfusions.
In developing countries like India, where the component separation facilities are limited, optimal usage of platelet products is of paramount importance, especially during periods of increased demands such as dengue epidemics. There is a need for minimising unnecessary transfusions and for using this scarce resource judiciously, which can be achieved by strict adherence to guidelines and regular review of the on-going transfusion practices. Constitution of hospital transfusion committee and close coordination between transfusion facility and physicians ordering blood components will ensure optimal utilisation of scarce blood resources. Educating the clinicians about evidence-based transfusion practices will help in reducing the inappropriate transfusions and decrease the strain on transfusion facilities especially at the time of epidemics.
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